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C reation of the ‘first practical true aviation 
powerplant’ is an audacious claim, but the 
timetable sounds even more so, slating a launch 
just three years from now with a pair of them 
mounted on the wings (we assume) of a 20-seat 
commuter aircraft. The claimant is Zeroavia, a 
relatively recent Californian (and now UK) 
-based company whose stated aim is to 

‘accelerate the world’s transition to sustainable aviation’. Well, which of 
us wouldn’t want to do that… In search of enlightenment I met 
Zeroavia’s CEO Val Miftakhov, recently in London undertaking a 
whistle-stop round of press and PR, but more of that in a moment. The 
key to that claim is Zeroavia’s use of a fuel cell – a purely chemical 
process which has no moving parts – and which converts a constant 
supply of fuel (in this case hydrogen) using an oxidising agent 
(oxygen from the air) directly into electricity. That powers an 
electric motor which drives a propeller.

 Fuel cells are not new, the first ones date back to the early 
1800s, although they didn’t see commercial use until the 1950s 
when the technology was developed jointly by GM and NASA for 
the latter’s manned space flight programme. Since then most of 
the automotive manufacturers have had research projects 
underway, and some have offered fuel cell-equipped cars for sale 
from time to time. The Hyundai Nexo is the most recent but is 
only available in certain markets – notably California – I suspect 
because solar power makes hydrogen easier to extract. Fuel cells have 
also provided electrical power for industry, and residential, especially in 
remote areas. In fact pretty much anything which might require 
electricity, which these days includes light aircraft. The Ion Tiger UAV 
developed for the US Navy took to the air in 2009, and stayed there for 
23 hours and 17 minutes, going on to double that using frozen hydrogen 
as fuel in 2013. In 2016, the twin-fuselage HY4, based on Pipistrel’s 
Taurus and powered by a single electric motor (FLYER’s cover feature 
January 2017), became the world’s first four-seater to fly courtesy of a 
hydrogen fuel cell. German research institute DLR which developed 
the project, says it intends to target commercial use, and is aiming at the 
19-seat commuter market.

 The focus on that market is entirely logical. A 19-seater is large 
enough to be considered commercial but small enough to utilise the 
latest breed of compact, light and powerful electric motors, and it can 
make use of existing regional airports. You can readily see how it might 
work while it’s harder to visualise electric power for something 
737-sized, although we should ‘never say never’. Canadian Seaplane 
operators Harbour Air has just flown a Beaver fitted with a 750hp 
electric motor, although current technology means batteries swallow 
plenty of the aeroplane’s payload. Zeroavia has also flown its prototype, 
a modified Piper Matrix high-performance single, which made its first 
departure from the circuit in 2019 with CEO Miftakhov at the controls, 
reaching a maximum speed of 150kt. What then makes Zeroavia 
believe it’s possible to make it commercial so quickly and how are they 

going to do it ? Well... it would have been good to find out, preferably 
with some relevant hardware on a bench, but alas not. I took my place 
in the queue at an open-plan office in a business suite next to King’s 
Cross while a minder kept watch on the clock. So tempting to ask what 
interest the project might have had to the readers of Horse and Hound, but 
I suspect he wouldn’t have got the joke, meanwhile the phrase ‘can’t say’ 
began to punctuate our discussion. I did glean that twin electric motors 
(made in Europe, probably) produce a total of 350hp and drive a single 
MT electric variable-pitch propeller via concentric shafts – no gearbox 
– and like the motors, everything is doubled up and located under the 
cowl, including several radiators and their thermostats, which vary the 
flow of coolant according to temperature. A fuel cell produces heat as a 
by-product but requires very careful regulation, both for safety and 
efficiency. Tanks for the hydrogen fuel – which, as a very light gas, is 

under huge pressure (usually about 350 bar/5,000psi) in order to 
compress into the available space – are on stalks above the Matrix wing 
although it wasn’t clear why, other than they can’t go underneath 
because it’s a retractable. Range at the moment is 100 miles, but 
Miftakhov says that could be greater as a trade for payload, which is 
currently 700lb (standard for the Matrix is 1,350), and at the moment 
there are batteries, which ultimately there won’t be. 

 This is a huge and fascinating subject into which it would be good to 
delve, but of all the possible strategies, the fuel cell does seem to be a 
very practical one. There’s no doubt it works, has done for more than a 
century and continues to do so in other more modern modes of 
transport, so it’s slightly puzzling why there are so few aviation projects 
compared with hybrid and pure electric. It’s lighter than batteries and 
much more efficient (40-60 per cent) and it needs no charging. 
Temperature control is tricky, but Ion Tiger (which weighs just 17kg) 
and its enormous endurance, says that’s solvable, and the raw materials 
in theory are available for free. Oxygen is in the air, and hydrogen is a 
major ingredient in water. Only a few years ago the weather balloons at 
Cardington were filled with hydrogen generated by passing steam over 
red hot scrap iron. It did require a lot of energy, but there are many 
other methods, like electrolysis (passing an electric current through 
water). They’re almost more interesting than the stuff under the cowls. 
When I find out about that though, I will be sure to let you know.

Fuel cell future…
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“Of all the possible strategies, 
the fuel cell does seem to be 

a very practical one”
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